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Description

Technical Field of the Invention

[0001] The presentinvention relates generally to a ma-
rine hull manufactured from metal in the form of a light-
weight structure for marine vessels. In particular, the
present invention relates to a marine hull comprising a
hull plate manufactured from metal, a set of longitudinal
reinforcements and a set of transverse reinforcements.
At least one longitudinal reinforcement of said set of lon-
gitudinal reinforcements is arranged between the hull
plate and at least one transverse reinforcement of said
set of transverse reinforcements, and is connected to an
inside of the hull plate. In a second aspect, the present
invention relates to a marine vessel comprising such a
marine hull.

Background of the Invention and Prior Art

[0002] According to tradition and custom, the hull of
marine vessels having requirements of low weight, such
as planing boats for private, civilian, or military use, is
manufactured from aluminium or plastic. However, large
(greater than 10 m) as well as small (less than 10 m)
boats of such a lightweight structure are impaired by cer-
tain disadvantages. A large disadvantage of plastic boats
is that they are relatively fragile in relation to size and
weight, and thereby the hull risks cracking in heavy
groundings or if the boat bumps into cliffs upon mooring
in natural harbour. Another disadvantage of plastic boats
is that they require much care and maintenance, for in-
stance cleaning, under water painting, waxing, polishing,
etc., to prevent the plastic from ageing and crackling.
However, the ageing of the plastic cannot entirely be pre-
vented and the air, the water, UV radiation, and aquatic
organisms deteriorate the properties of the plastic al-
ready after a few years. Marine hulls of plastic have rel-
atively large tolerances, approximately = 1 % in length
and width, as well as are not stable in shape; this entails
expensive and highly time-consuming fitting work of the
fixtures and other structures of the marine vessel. Alarge
disadvantage of boats manufactured from light metal,
such as aluminium, is that the hulls of these boats have
to be welded together from several panels, generally sin-
gle-curved panels, which limits the hydrodynamic prop-
erties of the marine vessel. The joints, or the welding
seams, between the panels are the weak point of the
hull, and not rarely cracks and leaks arise in the welding
seams solely because of external stress from the water
upon propulsion of the boat. The welding seams also risk
cracking upon grounding or the like. Aluminium boats
also have the disadvantage that, in course of time, a total
fatigue of the material occurs. In addition, boats of light-
metal hulls easily buckle due to external stress, because
the hull plate has a low buckling load limit at the same
time as the framework, or set of longitudinal reinforce-
ments and transverse reinforcements, of the boat that
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carries the hull plate is entirely rigid and non-compliant.
These deformations imply not only an aesthetic problem
but also a hydrodynamic problem, with decreasing max-
imum speed and manoeuvrability as a consequence.
Similar to marine hulls manufactured from plastic, marine
hulls manufactured from aluminium also have relatively
large tolerances, approximately = 1 % in length and
width, which entails expensive and highly time-consum-
ing fitting work of the fixtures and other structures of the
marine vessel.

[0003] The hulls of high-speed non-planing or dis-
placement boats, such as high-speed warships like frig-
ates and destroyers, are most often manufactured from
joined, thick steel plates. A typical thickness of such hull
plates is 15-30 mm, which are interconnected by means
of welding. Even if said boats withstand large external
stresses, they risk, similar to aluminium boats, getting
permanent deformations. Another large disadvantage of
this type of steel boats is that they have a great weight
in relation to their size and thereby consume much fuel
upon propulsion, which makes them less suitable for pri-
vate use.

Brief Description of the Objects of the Invention

[0004] The present invention aims at obviating the
above-mentioned disadvantages and failings of previ-
ously known marine hulls and at providing an improved
marine hull. A primary object of the invention is to provide
an improved marine hull of the type that is defined by
way of introduction and that is of lightweight structure
and simultaneously has a large resistance to permanent
deformation upon external load/stress.

Brief Description of the Features of the Invention

[0005] According to the invention, at least the primary
objectis achieved by means of the marine hull and marine
vessel that are defined by way of introduction and have
the features defined in the independent claims. Preferred
embodiments of the present invention are furthermore
defined in the dependent claims.

[0006] Thus, according to a first aspect of the present
invention, there is provided a marine hull of the type that
is defined by way of introduction and characterized in
that the hull plate has a thickness that is less than 10
mm, and that the at least one longitudinal reinforcement
of the hull is manufactured from the same metal as said
hull plate and comprises at least one resilient segment
arranged to spring in the direction transverse to the plate
thickness of the hull, and that said resilient segment is
arranged to bottom upon a compression thatis more than
10 mm and less than 50 mm.

[0007] According to a second aspect of the present
invention, a marine vessel comprising such a marine hull
is provided.

[0008] Thus, the presentinvention is based on the un-
derstanding that by manufacturing a part of the frame-
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work of the hull, at least one longitudinal reinforcement,
resiliently, the same will absorb strong external load with-
out the hull plate obtaining permanent deformations.
[0009] According to a preferred embodiment of the
present invention, the at least one resilient segment of
said at least one longitudinal reinforcement is arranged
to initiate springing upon an applied external force that
corresponds to more than 70 % of the buckling load of
the hull plate, preferably more than 80 %.

[0010] According to a preferred embodiment, the at
least one resilient segment of said at least one longitu-
dinal reinforcement is arranged to bottom upon an ap-
plied external force that corresponds to more than 95 %
of the buckling load of the hull plate, preferably more than
98 %.

[0011] Preferably, said at least one longitudinal rein-
forcement comprises arigid segment, which is connected
to and separates two of said resilient segments. This en-
tails that the longitudinal reinforcement provides the func-
tion of a stringer and is simultaneously resilient.

[0012] Inafurther preferred embodiment, the rigid seg-
ment of the longitudinal reinforcement is connected to
said at least one transverse reinforcement, and wherein
each of the two resilient segments of the longitudinal re-
inforcement is connected to the inside of the hull plate.
[0013] Still more preferably, said at least one longitu-
dinal reinforcement comprises a plate having longitudinal
bendings, which plate forms at least a part of the rigid
segment as well as said two resilient segments.

[0014] Additional advantages and features of the in-
vention are seen in the other dependent claims as well
as in the following, detailed description of preferred em-
bodiments.

Further elucidation of prior art

[0015] Document WO 00/35746 disclose a collision re-
sistant double-skin ship-side having an outer skin and an
inner skin. Elements are attached to the inner surface of
the outer skin and to a base that is connected via a lon-
gitudinal stringer to the inner skin. The elements are con-
figured to deform during collision in order to spare the
inner skin. Thereto, vertically extending strips are ar-
ranged between adjacent bases, said strips being con-
figured to break off during collision.

Brief Description of the Drawings

[0016] A more complete understanding of the above-
mentioned and other features and advantages of the
presentinvention will be clear from the following, detailed
description of preferred embodiments, reference being
made to the accompanying drawings, wherein:

Fig. 1  is a schematic cross-sectional view of a part of
the marine hull according to the invention and
showing a plurality of longitudinal reinforce-
ments,
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is a schematic cross-sectional view of a part of
the marine hull according to the invention and
showing alongitudinal reinforcement according
to a first embodiment in an unloaded state,

is a schematic cross-sectional view corre-
sponding to Figure 2 and showing the longitu-
dinal reinforcement in a partly compressed
state, and

is a schematic cross-sectional view of a part of
the marine hull according to the invention and
showing alongitudinal reinforcement according
to a second embodiment in an unloaded state.

Fig. 2

Fig. 3

Fig. 4

Detailed Description of Preferred Embodiments

[0017] Accordingtoafirstaspect, the presentinvention
relates to a marine hull, generally designated 1, and ac-
cording to a second aspect, to a marine vessel compris-
ing such a hull. The hull 1 belongs to the group of light-
weight hulls that in particular are suitable for usage in
high-speed, planing marine vessels, or boats, even if
great advantages also arise in use in high-speed, dis-
placement boats.

[0018] Reference is initially made to Figure 1, in which
there is shown a cross-section of a part of the marine hull
1 according to the invention. The hull 1 comprises in the
usual way a hull plate 2 manufactured from metal, which
may consist of one or more joined segments, as well as
a framework that consists of a set of longitudinal rein-
forcements and a set of transverse reinforcements. The
set of longitudinal reinforcements comprises a plurality
of longitudinal reinforcements that may have the same
or different shape/function, and the set of transverse re-
inforcements comprises a plurality of transverse rein-
forcements that may have the same or different
shape/function. For instance, each transverse reinforce-
ment 4 may be a transverse frame or a transverse bulk-
head.

[0019] Saidsetoflongitudinal reinforcements compris-
es atleast one longitudinal reinforcement, generally des-
ignated 3, and said set oftransverse reinforcements com-
prises at least one transverse reinforcement 4, said at
least one longitudinal reinforcement 3 being arranged
between the hull plate 2 and said at least one transverse
reinforcement 4. Said at least one longitudinal reinforce-
ment 3 extends entirely or partly from the stem of the hull
1 to the stern of the same, and is connected to an inside
5 of the hull plate 2 as well as to an outside of said at
least one transverse reinforcement 4. Preferably, the set
of longitudinal reinforcements comprises a plurality of, or
solely, longitudinal reinforcements 3 according to the in-
vention.

[0020] The set of transverse reinforcements consists
of transverse frames or transverse bulkheads, or a mix-
ture thereof, which are stable in shape and thereby give
a well-defined interior interface against the fixtures and
other structures of the marine vessel.

[0021] Accordingtothe presentinvention, the hull plate
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2 should be manufactured from metal and have a thick-
ness that is less than 10 mm. Preferably, the hull plate 2
consists of a plurality of segments, which are arranged
edge to edge and joined to each other by means of weld-
ing/fusion and subsequent heat treatment. The result of
this treatment gives a marine hull 1 with a homogeneous
structure without weakening joints. The segments of the
hull plate 2 are preferably laser cut, based on a data
model, so as to obtain the greatest possible accuracy.
Furthermore, the segments of the hull plate 2 are pref-
erably compression-moulded by means of hydroforming.
The preferred production of the hull plate described
above entails that the shape of the hull plate 2 is given
a predetermined shape with a very large accuracy, and
thereby the need for individual adaption of the fixtures
and other components of the marine vessel will decrease
markedly, or be entirely eliminated.

[0022] Preferably, the thickness of the hull plate 2 is
greater than 1 mm, and less than 5 mm. Most preferably,
the thickness of the hull plate 2 is less than 3 mm.
[0023] Preferably, the hull plate 2 is manufactured from
a ferrite-austenitic stainless steel, which is corrosion re-
sistant and which is strong as well as ductile, which gives
an optimum workability and weldability. Furthermore, the
longitudinal reinforcement 3 should be manufactured
from the same metal as the hull plate 2, in order to obtain
the best possible joining between the hull plate 2 and the
longitudinal reinforcement 3, and the best possible func-
tion of the invention.

[0024] Reference is made now to Figures 2 and 3, in
which there is shown a schematic cross-sectional view
of a part of the marine hull 1 according to the invention
having the longitudinal reinforcement 3 according to a
first embodiment in an unloaded and partly compressed
state, respectively.

[0025] The longitudinal reinforcement 3 comprises at
least one resilient segment 6 arranged to spring in the
direction transverse to the thickness of the hull plate 2,
said resilient segment 6 preferably being longitudinal
along the longitudinal reinforcement 3. In the embodi-
ment shown, the resilient element 6 has an extended S-
shape. Said resilient segment 6, or the longitudinal rein-
forcement 3, is arranged to bottom upon a compression
that is more than 10 mm and less than 50 mm. In other
words, upon an applied external force, the hull plate 2 is
pressed inward at the same time as the resilient segment
6 springs to absorb the applied external force and thereby
permanent deformation of the hull plate 2 is prevented.
[0026] Preferably, the at least one resilient segment 6
of the longitudinal reinforcement 3 is arranged to initiate
springing upon an applied external force that corre-
sponds to more than 70 % of the buckling load of the hull
plate 2, more preferably more than 80 %. Furthermore,
it is preferred that the at least one resilient segment 6 of
the longitudinal reinforcement 3 is arranged to bottom
upon an applied external force that corresponds to more
than 95 % of the buckling load of the hull plate 2, more
preferably more than 98 %, and most preferably at the

10

15

20

25

30

35

40

45

50

55

same time as the applied external force corresponds to
100 % of the buckling load of the hull plate 2. With buck-
ling load, herein reference is made to the load where the
hull plate 2 gets permanent deformations/buckles.
[0027] The longitudinal reinforcement 3 comprises
preferably two resilient elements 6, as well as a rigid seg-
ment 7 that is connected to and separates said two re-
silient segments 6. In other words, the rigid segment 7
is centrally placed, and the longitudinal reinforcement 3
is symmetrical around an imaginary plane that extends
parallel to the longitudinal reinforcement 3 and at a right
angle in relation to the hull plate 2. The rigid segment 7
provides the function of a traditional stringer. In the pre-
ferred embodiment, the rigid segment comprises in
cross-sectional a wave-shaped, or serpentine-shaped,
plate segment 8 that preferably is connected to aflat strip
plate 9. The strip plate 9 is connected to the wave crests
of the in cross-sectional wave-shaped plate segment 8,
and is accordingly the part of the longitudinal reinforce-
ment 3 that is connected to said at least one transverse
reinforcement 4.

[0028] The rigid segment 7 of the longitudinal rein-
forcement 3 is connected to said at least one transverse
reinforcement 4, and each of the two resilient segments
6 of the longitudinal reinforcement 3 is connected to the
inside 5 of the hull plate 2. Preferably, the longitudinal
reinforcement 3 is manufactured from a plate having lon-
gitudinal bendings, which plate constitutes the major part
of the longitudinal reinforcement 3, i.e., is at least a part
of the rigid segment 7 as well as the two resilient seg-
ments 6. Preferably, the thickness of the plate that con-
stitutes the longitudinal reinforcement 3 is less than the
thickness of the hull plate 2. In the preferred embodiment,
the longitudinal reinforcement 3 bottoms when the rigid
segment 7 contacts the inside 5 of the hull plate 2
[0029] Reference is now made to Figure 4, in which an
alternative, second embodiment is shown of the longitu-
dinal reinforcement 3 in an unloaded state.

[0030] In this embodiment, the rigid segment 7 com-
prises, in the same way as in the first embodiment, in
cross-sectional a wave-shaped, or serpentine-shaped,
plate segment 8 that preferably is connected to a flat strip
plate 9. However, with the difference that the in cross-
sectional wave-shaped plate segment 8 does not consti-
tute part of the plate having longitudinal bendings that is
the major part of the longitudinal reinforcement 3. In-
stead, the two resilient segments 6 are interconnected
by means of a straight intermediate section 10, the wave
troughs of the in cross-sectional wave-shaped plate seg-
ment 8 being connected to said intermediate section 10.
[0031] The longitudinal reinforcement 3 should prefer-
ably have such a shape that possibly condensation on
the inside 5 of the hull plate 2 does not risk being accu-
mulated.

Feasible Modifications of the Invention

[0032] The invention is not limited only to the embod-
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iments described above and shown in the drawings,
which only have illustrating and exemplifying purpose .
This patent application is intended to cover all adapta-
tions and variants of the preferred embodiments de-
scribed herein, and consequently the present invention
is defined by the wording of the accompanying claims
and the equivalents thereof. Accordingly, the equipment
may be modified in all feasible ways within the scope of
the accompanying claims.

[0033] It should also be pointed out that all information
about/regarding terms such as above, below, upper, un-
der, etc., should be interpreted/read with the equipment
orientated in accordance with the figures, with the draw-
ings orientated in such a way that the reference desig-
nations can be read in a proper way. Accordingly, such
terms only indicate mutual relationships in the shown em-
bodiments, which relationships may be changed if the
equipment according to the invention is provided with
another structure/design.

[0034] It should be pointed out that even if it is not ex-
plicitly mentioned that features from one specific embod-
iment can be combined with the features of another em-
bodiment, this should be regarded as evident when pos-
sible.

Claims

1. A marine hull comprising a hull plate (2) manufac-
tured from metal, a set of longitudinal reinforcements
and a set of transverse reinforcements, at least one
longitudinal reinforcement (3) of said set of longitu-
dinal reinforcements being arranged between the
hull plate (2) and at least one transverse reinforce-
ment (4) of said set of transverse reinforcements,
and being connected to an inside (5) of the hull plate
(2), characterized in that the hull plate (2) has a
thickness that is less than 10 mm, and that said at
least one longitudinal reinforcement (3) is manufac-
tured from the same metal as said hull plate (2) and
comprises at least one resilient segment (6) ar-
ranged to spring in the direction transverse to the
thickness of the hull plate (2), and that said resilient
segment (6) is arranged to bottom upon a compres-
sion that is more than 10 mm and less than 50 mm.

2. The marine hull according to claim 1, wherein the
thickness of the hull plate (2) is more than 1 mm.

3. The marine hull according to claim 1 or 2, wherein
the thickness of the hull plate (2) is less than 5 mm,
preferably less than 3 mm.

4. The Marine hull according to any one of claims 1-3,
wherein the at least one resilient segment (6) of said
at least one longitudinal reinforcement (3) is ar-
ranged to initiate springing upon an applied external
force thatcorresponds to more than 70 % ofthe buck-
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ling load of the hull plate (2), preferably more than
80 %.

5. The marine hull according to any one of claims 1-4,
wherein the at least one resilient segment (6) of said
at least one longitudinal reinforcement (3) is ar-
ranged to bottom upon an applied external force that
corresponds to more than 95 % of the buckling load
of the hull plate (2), preferably more than 98 %.

6. The marine hull according to any one of claims 1-5,
wherein said at least one longitudinal reinforcement
(3) comprises a rigid segment (7), which is connect-
ed to and separates two of said resilient segments

(6).

7. The marine hull according to claim 6, wherein the
rigid segment (7) of the longitudinal reinforcement
(3) is connected to said at least one transverse re-
inforcement (4), and wherein each of the two resilient
segments (6) of the longitudinal reinforcement (3) is
connected to the inside (5) of the hull plate (2).

8. The marine hull according to claim 6 or 7, wherein
said at least one longitudinal reinforcement (3) com-
prises a plate having longitudinal bendings, which
plate forms at least a part of the rigid segment (7) as
well as said two resilient segments (6).

9. The marine hull according to claim 8, wherein the
plate of the longitudinal reinforcement (3) has a thick-
ness that is less than the thickness of the hull plate

2).

10. The marine hull according to any one of the preced-
ing claims, wherein said at least one transverse re-
inforcement (4) is a transverse bulkhead.

11. The marine hull according to any one of the preced-
ing claims, wherein said at least one transverse re-
inforcement (4) is a transverse frame.

12. The marine hull according to any one of the preced-
ing claims, wherein the hull plate (2) and said at least
one longitudinal reinforcement (3) are manufactured
from a ferrite-austenitic stainless steel.

13. The marine hull according to any one of the preced-
ing claims, wherein the same is of a planing type.

14. A marine vessel comprising a marine hull according
to any one of claims 1-13.
Patentanspriiche

1. Wasserfahrzeugrumpf mit einem aus Metall herge-
stellten Rumpfblech (2), einem Satz von Léngsver-
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starkungen und einem Satz von Querverstarkungen,
wobei mindestens eine Langsverstarkung (3) des
Satzes von Langsverstarkungen zwischen dem
Rumpfblech (2) und mindestens einer Querverstar-
kung (4) des Satzes von Querverstarkungen ange-
ordnet und mit einer Innenseite (5) des Rumpfblechs
(2) verbunden ist, dadurch gekennzeichnet, dass
das Rumpfblech (2) eine Dicke hat, die weniger als
10 mm betragt, und dass die mindestens eine Langs-
verstarkung (3) aus dem gleichen Metall wie das
Rumpfblech (2) hergestellt ist und mindestens ein
Federsegment (6) aufweist, das so angeordnet ist,
dass es in Querrichtung zur Dicke des Rumpfblechs
(2) federt, und dass das Federsegment (6) so ange-
ordnet ist, dass es bei einer Kompression, die mehr
als 10 mm und weniger als 50 mm betragt, auf sitzt.

Wasserfahrzeugrumpf nach Anspruch 1, wobei die
Dicke des Rumpfblechs (2) mehr als 1 mm betragt.

Wasserfahrzeugrumpf nach Anspruch 1 oder 2, wo-
beidie Dicke des Rumpfblechs (2) wenigerals 5 mm,
vorzugsweise weniger als 3 mm betragt.

Wasserfahrzeugrumpf nach einem der Anspriiche 1
bis 3, wobei das mindestens eine Federsegment (6)
der mindestens einen Langsverstarkung (3) so an-
geordnet ist, dass es eine Federung bei einer ange-
legten externen Kraft, die tGber 70 % der Knicklast
des Rumpfblechs (2), vorzugsweise liber 80 % ent-
spricht, ausldst.

Wasserfahrzeugrumpf nach einem der Anspriiche 1
bis 4, wobei das mindestens eine Federsegment (6)
der mindestens einen Langsverstarkung (3) so an-
geordnet ist, dass es bei einer angelegten externen
Kraft, die Uber 95 % der Knicklast des Rumpfblechs
(2), vorzugsweise Uber 98 % entspricht, aufsitzt.

Wasserfahrzeugrumpf nach einem der Anspriiche 1
bis 5, wobei die mindestens eine Langsverstarkung
(3) ein steifes Segment (7) aufweist, das mit zwei
der Federsegmente (6) verbunden ist und sie trennt.

Wasserfahrzeugrumpf nach Anspruch 6, wobei das
steife Segment (7) der Langsverstarkung (3) mit der
mindestens einen Querverstarkung (4) verbunden
ist und wobei jedes der beiden Federsegmente (6)
der Langsverstarkung (3) mit der Innenseite (5) des
Rumpfblechs (2) verbunden ist.

Wasserfahrzeugrumpf nach Anspruch 6 oder 7, wo-
bei die mindestens eine Langsverstarkung (3) ein
Blech mit Langsbiegungen aufweist, wobei das
Blech mindestens einen Teil des steifen Segments
(7) sowie der beiden Federsegmente (6) bildet.

Wasserfahrzeugrumpf nach Anspruch 8, wobei das
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10.

1.

12.

13.

14.

Blech der Langsverstarkung (3) eine Dicke hat, die
kleiner als die Dicke des Rumpfblechs (2) ist.

Wasserfahrzeugrumpf nach einem der vorstehen-
den Anspriiche, wobei die mindestens eine Quer-
verstarkung (4) ein Querschott ist.

Wasserfahrzeugrumpf nach einem der vorstehen-
den Anspriiche, wobei die mindestens eine Quer-
verstarkung (4) ein Querspant ist.

Wasserfahrzeugrumpf nach einem der vorstehen-
den Anspriiche, wobei das Rumpf blech (2) und die
mindestens eine Langsverstarkung (3) aus einem
ferritischaustenitischen rostfreien Stahl hergestellt
sind.

Wasserfahrzeugrumpf nach einem der vorstehen-
den Anspriiche, wobei dieser vom Gleiter-Typ ist.

Wasserfahrzeug mit einem Wasserfahrzeugrumpf
nach einem der Anspriiche 1 bis 13.

Revendications

Coque marine comprenant une plaque de coque (2)
fabriquée a partir de métal, un ensemble de renforts
longitudinaux et un ensemble de renforts transver-
saux, au moins un renfort longitudinal (3) dudit en-
semble de renforts longitudinaux étant agencé entre
la plaque de coque (2) et au moins un renfort trans-
versal (4) dudit ensemble de renforts transversaux,
et étantrelié a un intérieur (5) de la plaque de coque
(2), caractérisée en ce que la plaque de coque (2)
a une épaisseur qui estinférieure a 10 mm, eten ce
que ledit au moins un renfort longitudinal (3) est fa-
briqué a partir du méme métal que ladite plaque de
coque (2) etcomprend au moins un segmentrésilient
(6) agencé pour se détendre mécaniquement dans
la direction transversale a I'épaisseur de la plaque
de coque (2), et en ce que ledit segment résilient
(6) est agencé pour toucher le fond lors d’'une com-
pression qui est supérieure a 10 mm et inférieure a
50 mm.

Coque marine selon larevendication 1, dans laquelle
I'épaisseur de la plaque de coque (2) est supérieure
a1 mm.

Coque marine selon la revendication 1 ou 2, dans
laquelle I'épaisseur de la plaque de coque (2) est
inférieure a 5 mm, de préférence inférieure a 3 mm.

Coque marine selon I'une quelconque des revendi-
cations 1 a 3, dans laquelle I'au moins un segment
résilient (6) dudit au moins un renfort longitudinal (3)
est agencé pour commencer une détente mécani-
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que lors d’'une force externe appliquée qui corres-
pond a plus de 70 % de la charge de flambage de
la plaque de coque (2), de préférence plus de 80 %.

Coque marine selon 'une quelconque des revendi-
cations 1 a 4, dans laquelle I'au moins un segment
résilient (6) dudit au moins un renfort longitudinal (3)
est agencé pour toucher le fond lors d’'une force ex-
terne appliquée qui correspond a plus de 95 % de
la charge de flambage de la plaque de coque (2), de
préférence plus de 98 %.

Coque marine selon 'une quelconque des revendi-
cations 1 a 5, dans laquelle ledit au moins un renfort
longitudinal (3) comprend un segment rigide (7), qui
est relié a, et sépare deux desdits segments rési-
lients (6).

Coque marine selonlarevendication 6, dans laquelle
le segment rigide (7) du renfort longitudinal (3) est
relié auditau moins unrenforttransversal (4), etdans
laquelle chacun des deux segments résilients (6) du
renfort longitudinal (3) est relié a l'intérieur (5) de la
plaque de coque (2).

Coque marine selon la revendication 6 ou 7, dans
laquelle ledit au moins un renfort longitudinal (3)
comprend une plaque ayant des cintrages longitu-
dinaux, laquelle plaque forme au moins une partie
du segment rigide (7) ainsi que desdits deux seg-
ments résilients (6).

Coque marine selonlarevendication 8, dans laquelle
la plaque du renfort longitudinal (3) a une épaisseur
qui est inférieure al’épaisseur de la plaque de coque

).

Coque marine selon 'une quelconque des revendi-
cations précédentes, dans laquelle ledit au moins un
renfort transversal (4) est une cloison transversale.

Coque marine selon 'une quelconque des revendi-
cations précédentes, dans laquelle ledit au moins un
renfort transversal (4) est un chéssis transversal.

Coque marine selon 'une quelconque des revendi-
cations précédentes, dans laquelle la plaque de co-
que (2) et ledit au moins un renfort longitudinal (3)
sont fabriqués a partir d’un acier inoxydable ferrite-
austénitique.

Coque marine selon 'une quelconque des revendi-
cations précédentes, dans laquelle celle-ci est d’'un
type planant.

Navire marin comprenant une coque marine selon
I'une quelconque des revendications 1 a 13.
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